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OA'y 71 2 5 k OgfltttftttSfe* . 
[0048J t**>%s miOA'y7l23i:SI20A' 
y Tl 2 5 #*8r 0 ^ 5 C i: fc «fc 0 . a' y 71l«IiiO 
««**«5lfl:SfLTv^. *ofc», mi OA-y 712 

3fc»20A'y7*25fc#tthX, *OH*»4>i»2 
4Sr«BJ--r4^JS*>7Fgp, •f=3ri?*>1^^^2 10^ 

S»240Xh^*«*v>-Ci. mOA*y7!23fc 
ft20A'y 712 5 i:T'lEi^2 4 SrftSLT ^4«TStt 
^i?4>^V^. Uc^oT, SSH2 4*««-f4ffl7&<. 0)j 

*.ttM ^->"fi:LTiayi2 4o^Faoi^^iij^2 1 

[00493 mz. *m<7>& 1 ossBt^tc^^sn 
m<mm*. m 5 ossitis^tzj: -5 xmm-h . n.5 

so^it^ft$:^ t , frieia 1 -c^ t^n^^i: 

[00503 05O ( 1 ) kJrctXo^ 

9. mm mfczti. $4>(ctikh. ian 

A-^-y^^^tiTv^. -tOidsfir^mwyfiflU: 
-eii^OS^ 12^^5rS3Je^Jgl 1*^«$ 
ftW*. -g-O^^l l_b{c, !SffijiJg2-l^« 

-t*-. ^oi^^jg2i{i. mmr^-)V3L-^iv 

•tZ. tt<{4, 7-ySffil§l!li:K^y3>'Jgk<7)® 
«Rs BKk7.7*^y3>'l8. WfflSOGJg, *MiS 

if y^-yp^ 0 . 1 3ju mISttm&OTAW XT'(i , 
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[oo'5i] -®mz%it>tix^&y-?i/ym 
izx~>x. mmmmuzw® (ot. mmt it 
fmti) 2 2*miti®, mm2 2<7)mtzmi 

<0A'UTJB23S:, VmXiiXVm *V\znLT>V) 

L<te?>?>\s~CBfctZ. Z^Z. KHig2 2<0p« 
WB 1 <OA*U 71 2 3 fctfLTffiOv'- KJ|*8A Lfc 

mm^mmzx*). wm2 2^mm , m 
(mum) "cmtinxt. zm.. MiifcMPfcj: 

2 3^^*lt. mm2 2<7)ftmzmiwvjTm2 

[0 0 5 2] (2) tCnrf.tdfc, EH 2 

4 OAlfflOJIPfettK 2 1 £x y^yfizJ: 0 Bfc£ U 
T\ JIISMgiftR2 10*HJ:9I!tt2 4i:*10V'OJ7 
12 3fc£^aj$€S. Lfcj&^T. »1W«U7JI2 
3«lL!BEH2 4 £T*WJ: OWILT v^«»t^o 

[0053] Jbiex-y^y^-efct Jf l3ttlUR2 1 #g 

ft* y 3 y^7>^. o . i 1 . o % 

*»Sfcfflvvc, ?x«y hx.y^-yXCJ:9l&*-fS. 
£*3, 0. l«5fU»^att^7«yiMc»JK*fflv^»>x 
>yhx.yf-y^-C'{ix.yf-y^-h^il<^S^fc 

^fflwx'{±^<, i. o%zMz.&7vm7mmm^ 

lto0)THitL<%\\ lE!fft»|g2 7 

ii -^x-x;uo j o %&mw,mimm<Dmmzii . * 

(cJ:OI»*f fcfc, Kax^Xvxyf-^fcfflv* 
*£fctt, &IS2 40gfl£lHl;3ii\ *&r>timtt[l 
fctf>, »*L<fcn. EH2 4<7)l!^R&ih<7){g^ 
^OX^yXfc&fcffoS^OAyriOJ&fc 

•h, V^^in situ ^Itr^TO^fc^'at U\ 
[0 0 54] 4fc, JbMaifi8«2 10Xy?-y7'* 
7<yfb^3gm<0^*MV^ H^-fx-y^-y^cJ: Off 

aifctwca*. moKyri2 3o 

±SPt>X>yf-y J y'$ilS^*<?,S„ IfSlOA'J 

7l2 30±$#x^?-y^$il£fcLTi. <£<7)&fc: 
«S?W*2W!'J Tm<r>% 1 tfVN'll 71 2 3 n«t 

4SfcDJfc&H-#t3i«-cssj:3fc, x? 
^-y^c7)i^^ji2 i <r>mw± i wn'ij 71 2 

3£ 3 0 nmfiLh^KSfcSI-rJ: Ofc/jJex.y^-y^ 
[0055] JhlBJBISItttUR 2 1 Ox .y o 

mfmm&2ikmiwtvTm2 3t<?)®M;v>m 

$ £4*5:< H30n mVXUz&ftL+Z Z t I 
V>. tU ±fE8JI#3 On mJaT^g-fctt, 
j£t-|>3l20A>;71fcOg&9&##^&< : 5: , 3, + 



[0056] mz, 05(7) ( 3 ) t^-TJ: 0 JJEE 
H24$:S3 idt3±ieii^teiSJ12 11C*2^'J 
7JB25fc#jfct4. £0820^712 5 li. SUE 

JlflH-f IT a*>; 7tt£*pr6 J: 5 

£: LT . W£«Sfc>' y 3 y % *5Stft^ y 3 y#-#y 

sojaarcjBdw-*. *<^Be*ftk Lttt, cvd 

U\ -ecoffico^mrft t LTUu XA-y * y 

CVDS-fci OlfiJS-t-S^i. JJEISI8HfiKR2 lo 
x>y^->^i:in situ «Sl"tiifc3&«ff4U\ «i 
tfs iKtx y 3 y|i^#7 -yK*^MTX - y f-y^Lft 
^r^XvfrfflV^Xx/^-y^iO, 5nm- 
2 0nmgIX 7 fy^\ *<7)f£ % Si^LT^ 
W^vffi^ (OT. CVDi:V>a, CVD&Chemical V 
apour Deposition(OD&) JgfcJ: OMft^y 
§ ^ 2 y 71 2 5 Sr^-T S . 
[0057] lfSSgi&$|2 1 ***rtWRO«^(cli, 
rvXii, L<iiS^77XvS:fflv^x«yf-y^j: 

0 1 Onm-l 0 0nmgjgX>yf-y^L. -?-<7)f^. C 

vd^cj: 0H2OA-y r«2 5 frgft^y aymxm 

fttth. ZCVtt. gfoisVaym^Onm^l 0 0 
nm^cr)Ji$(2^•fl.C:i:* ^ M4tV^. 2 0nm* 
ilT'(±+^^A'Urtt^f -^T. 1 0 0 nm 

*JBiiWSTtt, S«iB»ft«»**<*0, »4t< 

S^i:(cJ:0.EH24 OS&ogfefUl ( ««WMl« ) 
S:x>yf-y/t, m$HzW&24<7)mmt:? l J--y?' 
IT. mi£>>0aymfrL>%&m2WJ7m25t<?> 

[00 583 tt:. cvDm&fcisv ziym>t>%& 

»2tfV?U7«2 5*»jjW-4Rfc:tt, ffiK2 4±<0« 
Hi: 0 bStt 2 4 Off fi08WW»< J: o 

s-i: tv \. ttu^ mmtzs&.i' y 3 ym { 
is8*o±#*flffl-r4fctf>"ra4. -eo^o, cvd 

D^aiffl^jt^^ojSBBfeffi: ITU. -Mb LT. 
fi^l#Hmoff^i$r 1 . 0 3 k P a , 4 0 0 

XJ; Xn-bX^it^^y^^y CS i H 4 D : 7^ 
—7 (NH 3 ) =3 : lgJS(Zi£^-r-?». $ ^>tC. CV 
DOHfrC *^X7X-7tJj:^^7-7Xv<7)a*>c7) 
^-'Sr< i: t-^r5r^t?X5XvJ!iS$:tTa i ttfIR £ L 
V\ ^SX7XvCVD^®$:fflV^^c7)^ll^{: 

k LT\t. -mt lt. &tm$m%><7)Ent 1 p am 
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T, J£II&££ 2 0 0°C~4 0 0°C. 7o-feX#xJt£ 
^/i^yCSiH, ) :g* (N, ) =3 : 1. 5~ 

[00 59] ±m<7)£olZlxm2CD/<VTm25t:l&. 
m-tht. %2WJTM251Z^ lEH24^±a5fflS5: 
S o £ i £1511 2 4 coffliras 1 W< y 7* 2 3 1 M 
tO^T. 1^2 4$-^lA';T^2 3i:ttHi[S 

[00 60] znm. H5o (4) teijrfidc SfS2 
OA'U 7*2 5±(dRI3KttlR3 1 *»jjtt4. JBI3& 
8K3 Hi, ffi»S*K£*&£i:jWaiU\ *M 

[006 13 Srfc. H*lit*v^ ±£KWR1 1 co 
"0*4. 7\*7/W^S'yffifc:J:9I5«2 4£# 

spst, &$tfif*imzi,ffl&2 4$:B&L-f&mwik. m 

[0062] ±120 5 fc J: o xmW LfcSS 1 O^it^ 
T'Ji. iE®«2 2cO(*I^m 1«/<U 7*2 3 Srfl-LT 
SU9&61&ll2 4 5:^j£Lfcf£. 12182 4<7)J3jH<7>* 

iSKK8ig2 1 mzix. mmmm l^mmx m 

«24i:miWN'UT«2 3i:S-^ai$-fr. ffi 
t£ 2 4 *>±Sffl* S 0kbt> IZW& 2 4 «tH 1 <7> 
a'U 7* 2 3 t )^-5TiEH2 4 £35 1 Ay 7*2 
3 fc fc ifcSo S?S 2 ^)A*iJ Til 2 5 £ j&» 

iE{|2 4{i^lc7)yN''J7jl2 3i:||2WN'y7ii2 

[0063] -e<0fc«>. K«2 4tf>* h v*.im\ <OA* 
y 7* 2 3 *5i V® 2<0A*y 7* 2 5 fcjn*. S>*iT t , 
»10M'iJ7Jg2 3tSg2<0Ay7*2 5bfim%*)£ 

2 3 bfR2W<V TM2 5t vmumttlh . tffcfc 
miW^y7il2 3i:m2c0M'y7l2 5i:$:S^ 

o-^oiot^-rscifc^io. Ay7*isij£?)®* 

M2 3 tm2WJTM2 5 ttmiZWT'. *<OlS] 
£IWa#§Hv vcE|g2 4 £ffij^£ffltf»Mft£9tt ( t 
L < f±&ffc (i&t\ ioT. IEH24£±fS 

o izm ( t b < {lifted ) L . iJglBiat&S 
K2lfclWEi/y3yjR*ffl^fcLTt>, IEH24* 

[00 64] ifc. JJemaKfcfrSfefcfcvvC. *H 

tews 2 1 ^i^m^Mifc^k^y 3ynt<7)Sji 

«B§ &o T V vt s Jf TOtgl 2 1 ^intimitis y 3 



yRTjBJfcSfi.. 3 y&?)JgJ?#3 Onm 

-10 0nmil^;jl EIS2 4t3J:lfmiC0M' 
U 7*2 3 ^S§ajS-l*:*fc«>tc*ISH8aH2 1 o±gp^ 

HHfc-f&iSfcfcivc. *iBneaw2i<oK'ft^y3>' 

[00653 *JHBW»2^Ba*tt{cffii34Sf 

*. mex-te. -mtLx. mim2\zi.~>xw$Lte 

[00663 S6co ( l ) izjfi-? J; BUIBH50 

mtix^&y-?i/>mi,z£<o . mis&mmuzim 

(mT> iSKaifcLTilWS) 2 2iMl^< BE 
iHm2 2c7)P ! gffi^lc7)M'y7*2 3^. ^JS^fcitX 

liStt»2 2<0rtjSfc»l^A*y7*2 3^LTffl 

^2 2^)|*|^«m (MilflH) XWb&tS. *cr> 

Mi.{fCMPt:J:0, *^teii)l2 l_tOifc#£« 
*3«fc^l^A*y7*2 35:l^*LT, iSH«2 2^|*| 
gPfcH 1 <0M*y 7* 2 3 * LT «*»^4S|R2 4 *• 

[00673 »c^th6<t) ( 2 ) tc^-r j: a *iafft 

SR2 I2rx-yf-y^-rs„ ^BW)x-yf->^*ff- 
»KOAy7*2 3<0MSfcijJt**iaieiilia2 l 

i^H 21^10%- 20 %<7)^S2-^tf HMfc^ y 3 y 

•yf-y^^hy^/pjj-o^^y (CHF 3 ) c«*& 

8HlttWitf5sccmfc-tSD fc7/P3*>' (Ar) 
CftMtittttfl&tf 2 Osccm ] i: 
(O, ) Cffiteaatifllitf 5s ccmiits) tSrffl 

Jn«*?r 6 0 0 WfcRJtLT, *ISBft»J»2 1 ^^ffix 
•y f-^N* «y 9 ttliO. W Z<7)£? ^r^ftT'X >y ^-y n' «y ^ 

-§~&ztx\ ±.§m i y 7* 2 3 ntmm&mnm 
mmm 2nzm2e &&mt& . 
[00683 *<m, me<r> ( 3 ) ^-ti o fc, ±te 
a 2 6 i a k**o±ibe« 2 4 * ±a5{ffl i o 

«9W4J:ot:SI2W«y7*2 5*JBJiW4. CKOi 
- 0izm2<r>W7m25£Bm-&Zbfrt>. m2W* 

y'7*2 5{i±iem i tf)/<y 7*2 3 ^±ieeis2 4^ 
fflos? (mm) tii^5»w. £«ni2AU7 

*2 5tt. «!H : F*JJ:WH-f3f>'(c«tTV"?y7tt*W 
%mit LX , Mi.i»b^ y 3 yc»jjW 
Cl^ctatcLT, K&2 4fim?yN*y7*2 3i: 
^20A'y7*2 5i:£J:oTSS$ill.. 
[00693 ±ifiia6£J: ->TRi!BLfcm2(7)«Be*tt 
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\>timm2 20figB£mOA'y7l2 3£tfLT& 
m 2 4 t , v?SS 1 OA y 71 2 3 OJJMBS 
&Olfif&l*g|2 lHU*bTiH2 6*»*Lfcl*, IE 
H2 40±SBffl|£g? fcfcUl$2 6 

1 OA'y 71 2 3 fc8520A' >J 71 2 5 K«t D&SS 
ill*. 

[0 0 7 0] *<Dfc*>, IBB^OXM^tfmOA' 
y 71 2 3 4 IS 2 OA' y 71 2 5 fciai. £>*TC t . 
Sll O a' y 7 1 2 3 25 2 O a' y 71 2 5 9 £ 

oTV^ifctiO. if*>£>*>OA'y71#-f 

2 3fc»20AUTJB2 5i:Oft|fc&«Rfc*L4. 

21 1 OA' i) 71 2 3 tm 2 OA'y 71 2 5 i: 
0£o 4 o iZffi&tlZblzX •) . a'u 

Jt2 3km20A'tjri2 5i:*m^^o-c, *oia 

fcHtlB#IBV*TIia2 4 £ffij^&ffltf;htt&&|& ( *> 
t<ttfiaBt)-r4ifctt«:v^ 4oT. KH24£±fe 
04 o fcm ( t L < iZM&& ) t«U UElftMfeS 
H2 1 fcitffci/ 'J 3 yRfcfflv vfc LT i> . WM2 4 «f» 
OM» mtf^*yftLfc«*«*iaM6»il2 

[ 0 0 7 1 ] mz, *3WHO»20l8t*i6Kffi*>4fl! 
2 OHS60J$g£ , 0 7 OWftlSHte 4 o TSMJi'* 
4. H7T't4, ~MtLX. WEH3fcJ:-jTK«Lfc 
^ftgfiOSBI;ffi££^U t»EH3TjSLfc«lJft» 

[0 0 7 2] Buf£06O ( 1 ) „ (2) izX^XWffll 

tintmnumiizx <o s mmtmm 1 £no$ ( w 

T, HHSt l/CiP»*4 ) 2 2 fcJBfcU *OE&« 
2 20rt»tlS51 OA'y 71 2 3 £tfLT*to»&3:4fi 

? tx . jje* i OA- U7M23 <?)±.w&<7)mmm® 
2iizm26immti. 

[0073] *<m. muz^ti o c ±ie^2 6 * 
so&t* 4 a fca*ojjEK8 2 4 £±sbi!4 o&s-r 4 
iatLr. Mmtmm2i±izm2cr>j<vTm2 7* 

Bfcth. c:ofj?2A'y 712 71*. aujR^fciVM-f 
*y(cwtTA*y7tt^^rt*j:o^*f^fctT. ma 

If 7 U -yux-r^oj: 3 *ffittt9*&KT»j&t 

d04d£l/t. SI20A'y712 7«4±fE§llO 
A'y 712 3 t±sSm2 4 OffiUS? (Mffi) TttS: 9£ 

[0074] i-)T, ±iemiOHSfiO^®i:[iI«0# 
ffl«*3&«»4>fi4. iot, EH2 4$-±ie 

O 4 o fciffi ( 1 1 < ) TJgfig t . JJElSffiS 

$12 1 (cKfc*> y 3 y]R* fflv^i: LT » 25 1 OA'J 
7!2 3i:S&20A'y711 7fcTB»2 4jW«IS*l 



t^iW, ffi&24*Olll. Hitf'f*>"fl:WHHa t 
lOi&iiJgl 2 l *fc8IW-4 d t I4&v V. 

[ o o 7 5 1 *mi<?)&3cowgmtz&to&n 
mam** m<?mmxmi,z£'ixmw-th. us 
■ctt, -mtix. titmi4££r>xwmLt:*mMk 

[0076] H80 (1) fcwtiofc, ^frSfiR 

9. mm. mm) m&zti. s^>t:T«is«. ias 

i^TV^|,. -eo^Ml l±fc, JHSH&KR2 

•f*. -oli%sfy8i2m. «i»r y-;j.x-r;w 

Kit. ? 'ymmmmmfc^v^ymtommm. m 

O. i^SfiiPitMtS. rif-f »v 
-)Vtf0. 13jum1SftiSWW)T^^T{i, ifi»W» 

[007 7] -eom. HRWfcW^itT^i^S/yJfe 
fcioT. 1S»SIS2 ltcEOgB (t&TBb LXWmr 
h ) Sr0^ Lfcfc. ffi^S2 20rtffitC^ 1 OA'y 71 
2 35r. «lK^j3J:VM>f*yfc»L"r^U7tt**^ 

?)VX'Bfcth . $^t, EH« 2 20WHte«S. 1 OA' 
Ur«2 3^L-CM<0^-Hl*JftSLfc«, mfso 

->*mtz£*). mfkm2 2commn# (mm 

m) XWsb&ts. Z<7)&. WitfCMPfci 0. JflSHft 
«R2 l ±osfcitttf?fe JtfSS l OA'y 71 2 3 1 
LT. ili»»2 20rt§PfcmiOA'y7l2 3^LT 
«3&»^4S«2 4*»riW-S. 

[0078] mz. msco ( 2 ) iztjk-t x o iz. Ems 
mm 2 1 <D$m «t o t be^ 2 4 o±®^'is < ^ «t 0 

CiStft2 4 o±»o**aHf!Wfcx >y ^-y^-ts . ±fB 
x-yf-y^lci^T. l£JI24fc^lOA'U712 3i: 
OKHOISS S:^< fc i> 3 0 n mmizBfcth z\ t 
ifi#t U\ *, U ±teSH^3 0 nmOT^C 
14. mzBmh%2<r»V) 71 tO*5: 0 aMh&^«r 
<=5r0. +^A'y7tt2:5l«-tSC:i:*«fflJifc:^i5, 
t*7)A'"j 7lO«itfc|5l^{^-oT L4 o fc«>T* 
4. 

[0079] &\vc* H80 ( 3 ) fc^fJ: 9fc: v iSH 
24 ORBS'SrWitf^'ty ^"x y^^t L < {4*^7 

yx^?+v7\iz£*). mmmmz-th. . 
x , mt&Mv 9 y yrizi o . eh 2 4 

£5fc:!ISfSI*ffit2 l±fc:^20A*y712 5$-^-f 
4. ±IE^20A'y712 5{4, mMrF&*im4*> 
lZi$LXrtV7&&i-rZZo%ft®tLX , Witf^ 
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[0 080] l2ll24<7)fl®fcItfU£££j£$-£ 
X7X •>/ f-y ^ 2 ?V \* ij TM 2 5 4 4 T 

*9>l>in situ WIfcffaifcjWH* U*. fltf.»XKy 
9x.v J f-y7\,Z£*) > 5nm~2 0nmgJgX>yf->-^ 

;M£a^&£g52OA'ij7i2 5£0j£-rs. 

9)Vmt2 0 n m— 7 5 n mgJgOJ?$ fcy&fct & £ b 

tm* i\>\ 2 o nmm-e&+ft&vjTmme>ti 

[0081] -£<Df£, 08O ( 4 ) fcSjcf J: d t, #R 

arcMPtioT. jnsNeiUR2 i±^)»2o/<un 
2 5£Bfc3r-f&. ^o^m. S»«2 2rtfc:gsiwci; 

TJB2 3fc»20Ai;rJB2 5fc*« % UH240±« 
T-S^rO-^oT. HH24£miA'>;T12 3i:gl2<0 

ri2 5 1 x-tmtm^^ti. ;<oj:et 
JBiatfttsBS 2 1 ±ogg 2 coa* u r jb 2 5 & i t 
*>4> , %2 <oA utm2 5 *mm&>mit9 

[0082] ERSttt^rv^. Htrtsmicoi^m 

^hlHtC »2WN*UrJB2 5*Jj:VJBia«»K2 
l±fcBlg|iS8l&j&3 1 «ia*&l8I8l3 Hi, 

ffi^*K**fc£i:j&«3*U*. 7U- 

[0083] ±£820A*'J7JB2 5£. ifyfeSS 

i wiKasfe-cRflLfcaMts/ y 3 >m. xmit^ y 3 

[0 0 84] tti. ±E»3<OlBft*ffife:tJ^r. 

Vtnft&tZT? flT . ifc, r*7/U 
rvx>^k:«J:'3i3li24^^-rs^fcUi, JtE» 
lilil l^)HJf^OfiSHTA7;^v^>'^3j:i9^ 

?l*»*u i»2 4*»j«'fftiRt: H $§ft7Lrtffi£t> 

[0085] ±EB8-fcJ->TRELfc*20«»3fri£ 
Tti, Ba»2 20rtSKcmoAy7Ji2 3£tfl/C 
^J:0=5:€.aaa2 4 tJBWLfcfl. HaS24?)±S5£|$ 
*IT\ JII8H&K1R2 0ISS24O±iB^ffi 
<U ffi&2 4c9±g«jgd^U;:iEtS2 

4 ^MSPt*^ 1 <9 A*y 71 2 3 i: 9 TI2IS 2 4 
fc»l^'J7J|2 3fci:ifc:«a*2<0A*U7Jl2 5& 



mm-hZbfrb. EH24l4»lWfJ7«2 3fclB 

2W?U7l2 5kfcJ:0tt«S<t4J:dfc=fir*. 

[0 08 6] |«|240^M^X*<miOA* 

'J 7S 2 3 J:tAW 2 «/<»J 71 2 5 Kin*. WlT t » 

m wvj rm 2 3 1 «2o/<u 71 2 5 1 o £ 

nfcfcUTts fi&9£oT^&gB#T*SilOA'y7l 
2 3k»2^U7M2 5kO»j|fc&«fiWrfi4. -f&fc 
*>. JBl<0AU7«2 3i:*2c0AU7«2 5i:**a: 
9£3 J: 0 Wffith ZblzX*), a'U 7JIRi&>tt* 

Jl 2 3 fc*2 7JI 2 5 tfMh&WC* *0M 

(cmawiii vcei*2 4 ?r^-t4fii*^aj^i> ( t, 

Kitm.) t&Zbli*^. iot, EH24^±ie 
li2 1tCg?^U3yjg^fflV^i:LTt, 12^2 4^ 

<m. mtK4*y<£Lt:mtfmmm8&2i*i l zm) 

tlUbli^W 

[ 0 0 8 7 ] *f|BBO^«^Bfc:«fc5m5<7) 

[0088] H9 fc^r «t a 

J£-T6«fi*gi^2 1 tttpaat (OT. S2H^fc LTIK 
W4) 2 2*qgjjt$*LTV^S. i^S«ai2 2ttt. 
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